Investigations of the cattle karyotypes in the progeny groups of sires, heterozygous for a translocation of centric fusion type and back-crossed to normal dams, showed a defi cient number of heterozygotes. As the ratio in the calves was approximately 1: 1 the defi ciency in the total back-cross progeny, significant on the 95 per cent level, might have been due to selection against sexually mature females heterozygous for the translocation.
In studies of the cattle chromosomes GusTAVSSON and RoCKBORN (1964) and GUSTAVSSON (1966) detected some animals with a translocation. A centric fusion had taken place between the largest and most probably the smallest autosome (No. 1 and 29, respectively) and as a result the animals had 59 chromosomes rather than the usual number of 60. A few animals homozygous for the anomaly were also reported, i.e. they had two translocations. Further details of the cytology of the translocation, its distribution in Swedish breeds of cattle and phenotypic manifestations were given by GusTAVSSON (1969) . The trans location is surprisingly common in Swedish Red and White Cattle (SRB). Several SRB bulls used at artifi cial insemination (AI) centers have been found to be translocation heterozygotes. In the present study progeny from these bulls have been used to investigate the inheritance of the translocation and its association to a number of well established polymorphisms such as red cell antigens, transferrins and carbonic anhydrases.
Material and methods
A.I. bulls of the SRB breed were screened for the occurrence of the 1/29 translocation. From the files kept at the Blood Grouping Laboratory of the Department of Animal Breeding, Uppsala, information was collected on the blood types of the A.I. bulls. Translocation heterozygotes which were also heterozygous for some blood character istics were selected for further study. There were 14 suitable translocation heterozygotes from which offspring could be obtained readily. The somatic chromosomes of the progeny and their dams were studied according to methods describ ed by GusTAvssoN (1969 • NT= not tested as a dominant character. No translocation homo zygotes appeared in the backcross of transloca tion-heterozygous males to normal females. How ever, there was a significant deficiency of hetero zygotes in the total back cross progeny (x 2 = = 3.96*, 0.05 > P> 0.01, D.F. = 1) and there was no significant heterogeneity between indivi dual sire progeny groups in this respect. When the offspring was subdivided into groups accord ing to age, the groups consisting of calves and heifers (0-16 months), being fairly unselected from the fertility point of view, showed a 72: 62 ratio of normal and translocation-heterozygous individuals. This deviation from the expected ratio is not significant (x 2 = 0. 75). Thus the deficiency of heterozygotes in the total material is due to a deficiency (x 2 = 5.06*, 0.05 > P > 0.01, D.F. = I) in the groups primarily consisting of cows (17 -31 months). Two translocation homo zygotes appeared in the matings of male and fe male translocation heterozygotes.
Linkage
The accumulated lod scores from the tests for linkage between the 1/29 translocation and each of 10 loci controlling blood characteristics are given in Table 2 . The significance of the accu mulated z scores was tested by comparing z with log A and log B. As recommended by MORTON (1955) log B = -2 and log A= 3 were taken as -5.50 appropriate choices. Linkage to the translocation chromosom�s of an order giving 10% crossing over or less was excluded for all loci. In the case of the loci for the FV, SU, Band C blood groups and the transferrins and carbonic anhydrases the data were suffi cient for the exclusion of linkage of the order of 20% crossing-over or less.
Discussion
The youngest groups of offspring in the matings of translocation-heterozygous males and normal females primarily consisted of calves and heifers and thus most closely reflected the true segrega tion ratio. The deficiency of translocation hete rozygotes observed in the whole material was probably due to a difference in selection values between the karyotypes. As there appeared to be a reduced fertility in daughter groups (heifers) of translocation sires (GusTAvssoN 1969) a se lection against such females may explain the significant deficiency in the observed number of translocation heterozygotes in the 17 -3 I months' groups which primarily consisted of cows. With the exception of sex linked characters it has not yet been possible in domestic animals to locate specific genes to specific chromosomes. Anomalies of the type described here open possi bilities for this type of chromosome mapping.
Inevitably the outcome of such studies will be unpredictable, though with a large number of test loci the odds of success are rather favourable. In our specific case 10 presumably unlinked autosomal test loci (DATTA and STONE 1963; LARSEN 1966) were available and the transloca tion involved the largest and the smallest chromo somes. The average amount of genetic material in these two chromosomes corresponds probably roughly to that of the average chromosome of the autosomal genome. Under this assumption the probability that either chromosome l or 29 will carry at least one of the 10 test loci amounts roughly to l -(19/29) 2 = 0.57. In spite of these rather favourable odds no association was found between the translocation and any of the test loci.
